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Abstract

This paper takes the complex separable Hilbert space as the research background and focuses on
exploring the relevant properties of the sequential product of orthogonal projection operators. Let
&(H) denote the set of all positive contraction operators on this space,and P(H) denote the set

of all orthogonal projection operators. For Ae¢&(H), Be&(H),the sequential product of A and B

1 1
isdefined as Ao B = A?BA?.By means of the space decomposition method, this study deduces and
proves the core theorems of the sequential product of orthogonal projection operators in terms of
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power operations and the existence of generalized inverses.
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1. 3]

W H ZE 531 Hilbert 2%[8], B(H )%~ Hilbert 78] A _EI A A FELIMEH T #4581 Banach %%
. #HHF TeB(H)WHLOST<IMIERT, WFHT A Hilbert %57 7 FAEF RN AT
WEEIL N e(H), €(H)= {T €B(H):0<T< [} o FERTEMISHIMERT, T eB(H) FIRHL
T°=T=T", WTHFA sharp effects. P(H)= {T €eB(H):T*=T :T*}i%ﬂ? Hilbert 7% 8] LB sharp &
FRRIEES, X5 Hilbert 23 [0 EFIEZHEEFEAGHE—E. &1 BAEA

1 1

T=PoQ=P2QP?.

][l

o p 1 Q N IEAZ B H 7, WIFK T J& almost sharp. 5 7 Fl 7 — T #BJ2& almost sharp, WU FX T 42 nearly sharp.

A TeB(H), WR(T), N(T)MT" AFoRT FEER, FERAMPEH T HTee(H), H T%
FoRTIIE PR, ST FEEMcH, HIELHEEENM:, HEIEAM .

FAIRR R TINE S ETE R 02, Stan Gudder Al Gabriel Nagy T 2002 £E1E 1 K 58 1%
TSI ABALE L, IR HARER S M IR M, B RUR T R SRR A e SR A S B AR [ 1]
EF%} almost sharp HF A&, SCHR[2]45 AR Z 54 F: 1 7 9 almost sharp 4 HAU 4 T7<1 H
dimR(T—Tz)S dimN(T), [FIEZSCHRE I3 H nearly sharp 5711158 o BEAL, iRz ] ALE SCHR
[3]-[5]H Bl 8 i R8T A SR AR AEME ) U R A 7, HE S TR 1 i 0] R AH DS PE B 4518

T SOS AR E L. T e B(H,K), SeB(K,H). #

IST=T, STS=S, (TS) =TS, (ST) =ST,

MFK S A T #] Moore-Penrose ¥, 1dNTT; #F
TS=ST, STS=S, TST=T,
W T FRBFASET, SERONT BB, AT A
IST=T, R(S)=R(T), N(S)=N(T"),
M T AN AT SR T, ST T BIRZATIE, @A Te .
2. FigAENR
318 1[6]: % PeP(H), QcP(H). itH =R(P)nR(Q), H,=R(P)nR(Q),
H3=R(P)lﬁR(Q), H4=R(P)L0R(Q)L’ Hy=R(P)O(H, ®H,), H6=R(P)l®(H3®H4)’ n
H=H®H,®H,®H, ®H, ®H,
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HdimH, =dimH, . KT, PO BAW TR

o o
P=1®L®0®0 ,
0 0
C* CSR
=1, ®0D1 .
O=hoo® 3@0@[1%*&9 R*SQR]
Hop [ ZoRm 7210 H, (i =1,2,3,5) ERMESERE T R R H B H KSR T, SFIC 2 Hy LiE R
HY, FFHWRO<S<I, 0<C<I;, C’+S*=ILLKN(S)=N(C)={0}-
513 2(7]: WAeB(H)NIEHRT, kRATRIERE. WLLIFERMOL:

1 1
(1) R(A)QR(A"], ER(A)zR{AkJ;
) R(A);%lﬂi—’nﬂfli—iR(A):R(Ak];

() R(A4)=H XA/ 4 TR T
51 3 (8] ¥ H A Hilbert ], T eB(H), SeB(H). # SNAWHET, 74 Drazin i 5T,
Il $7'7S #/2 Drazin W T, FE(57TS) =57TS

3. ERGREHIEA

SEH 1. WP, QeP(H). #T=PoQeec(H)HI-T=1-PoQes(H), MELLFERAL:
() TeP(H) HHMCANMEEARIEES n, HT" e P(H);

Q) I1-TeP(H)LENIERARIERS ., W6 P(1-0) PeP(H).

EW]: HTepP(H), H5IE 1 A45:

c* 0
T=PoQ=POP=1,®0®0®0® 0 o

Xt BRI n KR Cn NAIRIEEED , Al

2\" 2n
T"=102000& (C ) 0 =[,000000® ¢ 0
0 0 0 0

BIRT" e P(H) -
#HI1-TeP(H), [

2y’ 2n
(’-T)"=0®12@13@14®[(S ) OJ:O@IZ@I@A@(SO g}
0 0

n

Be4h, ik 1-POP=P(1-Q)P, HIk(I-PQP) =P(I-Q)
P(I-Q)' PeP(H), HZRE)HIE.

i 1: B A Bee(H). MAUTERLT

(1) Ao-04o(AoB)=A"o(A0B), HHneZ.

2n

P. &&(1-T) =(I-PQP)", W1

(2) Ao-0d4o(AoB)=A"0B, HfineZ.
—

2n-1
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1 1

EHE2: WP HIQREB(H) PHAERIREHT. 4T =PoQ=P20QP, MLLFRML:

€] POQ:(POQ)OPO

(2) (P2Q)oQ=Po(Q°P)-

3) ToQ=T",

(4) PoT>=T?2, %ER(TZJcR(P)O
WEBA: (1) HgI 21 R

c* 0
PoQ=POP=1,®0®0®0® 0 0

JFHBo<C<I,, I

(poQ)i=(pr)$=11@0@0@0@(§ g]

N
(P=0)<P =(POP): P(POP):
=1, @0@0@0@(%2 gjngpzpog.
HIER] PoQ=(PoQ)oP -
(2) H7I1HE 1
(P20)e0=(POP)20=(POP): O(POP):

c 0\ ¢ R \(C 0
=1, ®00000® ¢ fsz
0 O)\RCS R'S*R)LO 0

=1, @0@0@0@[(: gj:(PQP)Z = P-(QPQ)-P
= Po(QPQ)=Po(Q0P).
EIJ:LIE%(POQ)OQ:PO(QOP) °

N 6 /)
(3) BTk H = ®H, CIES

1 1

ToQ=T2QT?
c 0 2 R \(C O
=[®0D0D0D C fSZ
0 0O){R'CS R'S’R)LO 0
4
=[,0000000 < 0
0 0

N 6 /)
(4) BRI H = OH, 1S

1 C 0 1
PT? =11@0@0@0@[0 j:T2 o
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HIEEE R(sz < R(P)  AR¥E LIRS, BAVGE PT2 =72, 0ot 20PN MR BE, WA T2 P =12,
"3 PT2P=PT2> =T",

SEH 3 WT=PoQ, KT HAMETHPMOeP(H). WTT, T", T*AFELHMNY R(C)H,
FEHA LB

-2
T"=T"=1,®00000® €0 _pe,
0 0
™ 6 N
TER %F%Ilﬂﬁ}ﬁﬁl{:@m, TATH

I 0
P=1®L®0D0D :
00

2 R
Q=190 ®0D C fsz ,
R'CS R'S*R

1 c?r o
T:POQ:PZQPzzll(-DO@O(-DO@(O OJO

W rt, 7, 1%, TRE TR LR ER:

-2
T* :Ileao@oeaoea(c0 gJ:T* =T%,

B O

G R 32N EE, £ RS R IR RO T 5 LB RO IR 1 oA B
[, R AR B — R R AR S AT, R Sefnt iy, AT WLk xR 7 1
AR, W NG SR 55, EIRRIE .
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